A recurrent question regarding language acquisition is the extent to which the mechanisms human infants use to discover patterns over the linguistic signal are highly specialized and uniquely human, or are the result of more general mechanisms present in other species. Research with very young infants suggests that they are able to use the relative frequency of elements in a linguistic sequence to infer word order. Here we ask if this ability could emerge from grouping biases present in nonhuman mammals. We show that animals discover differences in the frequency of elements in a sequence and can learn the relative order of frequent and infrequent elements. Nevertheless, in animals, relative frequency does not appear to be overridden by other cues that have been shown to be important to human infants, such as prosody. Our results demonstrate that the basic mechanism that allows listeners to extract ordering relations based on frequency is shared across species.
Introduction
Despite important advances in the study of language acquisition, we still do not have a complete understanding of how very young infants manage to learn the complexities of language. In the last years exciting discoveries have been made regarding infants' abilities to use cues present in the speech signal to learn linguistic regularities. For example, infants can compute statistics over elements in speech to discover word-like units (Saffran, Aslin, & Newport, 1996) , extract token-independent patterns even at very young ages (Gervain, Macagno, Cogoi, Peña, & Mehler, 2008; Marcus, Vijayan, Bandi Rao, & Vishton, 1999) , and use prosodic cues to establish long-distance relations between categories of items (Endress & Bonatti, 2007; Marchetto & Bonatti, 2013; Peña, Bonatti, Nespor, & Mehler, 2002) . All these abilities play a central role in the infant's quest to discover the elements and the structure of their language of exposure.
Recent research has suggested that infants not only extract these regularities from the signal, but they also map them onto abstract linguistic categories, e.g. functors and content words. In a series of experiments, Gervain and collaborators showed that infants use the relative frequency distribution of elements in a sequence to group them following the main word order of their native language (Gervain, Nespor, Mazuka, Horie, & Mehler, 2008) . In their study, the authors presented 8-month-old infants with sequences of alternating frequent and infrequent words, and then tested how the infants grouped the elements in the sequences. They found that eight-month-old infants growing in an Italian-speaking environment tended to group the words putting the frequent words first and the infrequent words second. On the contrary, infants growing in a Japanese-speaking environment tended to group the words differently, putting the infrequent words first and the frequent words second. These two patterns nicely mirrored those observed for functors and content words in Italian and Japanese, respectively. Across languages, functors are frequent grammatical words such as articles, pronouns, prepositions (as in the, is, he, on, to), while content words are infrequent and tend to carry lexical meaning such as nouns, verbs, adjectives (as table, eat, pretty; for differences in frequency between functor and content words in English see Kucera & Francis, 1967 , for differences in frequency across Italian, Japanese see Gervain, Nespor, et al., 2008 , and for differences across Farsi and Turkish see Gervain & Werker, 2013) . Italian is a functor-initial language, in which functors are in the great majority of cases located in phrase-initial positions, i.e. before content words. In contrast, Japanese is a functor-final language, which tends to locate functors http://dx.doi.org/10.1016/j.cognition.2015.09.006 0010-0277/Ó 2015 Elsevier B.V. All rights reserved.
